(19) 



J 



(12) 



(43) Date of publication: 

21.04.1999 Bulletin 1999/16 



EuropSisches Patentamt 
European Patent Office 
Office europgen des brevets 

EUROPEAN PATENT APPLICATION 

(51) IntCI 6 : B25F5/00 



111! 

(n) EP 0 909 614 A1 



(21) Application number: 97308231.6 

(22) Date of filing: 1 6.1 0.1 997 



(84) Designated Contracting States: 


(72) Inventor: Nakamura, Daijiro 


AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC 


Hyogo-Prefecture (JP) 


NL PT SE 


Designated Extension States: 


(74) Representative: 


AL LT LV RO SI 


Murgatroyd, Susan Elizabeth et al 


(71) Applicant: 


Baron & Warren 


18 South End 


Mura Gljutsu Sogo Kenkyusho Co Ltd 


Kensington 


Kobe-shi, Hyogo- Prefecture (JP) 


London W8 5BU (GB) 



48 49 



(54) Lock device of an output shaft, In particular for a power tool 

(57) The present invention relates to a lock device 
(20) of an output shaft (10), wherein the output shaft 
(10) is formed by connection of a driving shaft (1 1) and 
a driven shaft. The lock device (20) comprises a play 
angle for not transmitting power for a specified angle in 
mutual rotating directions formed in the connection area 
for connecting the driving shaft (11) and driven shaft; a 
locking mechanism (31 , 33), provided at the driven shaft 
side, for locking by moving a lock member (31) arrested 
on the driven shaft and held movably inward and out- 
ward in the radial direction; and an unlocking mecha- 
nism (29, 30), provided on the driving shaft (11), for 
unlocking by moving the lock member (31) of the locking 
mechanism (31, 33) in an unlocking direction within the 
rotating amount of the play angle. 



FIG.1 




41 33 31 21 



< 

5 
o 



CL 

LU 



Primed by Xerox (UK) Business Services 
2.16.7/3.6 



1 



EP0 909 614 A1 



2 



Description 

[0001 ] The invention relates to a lock device of an out- 
put shaft capable of stopping the output shaft promptly 
when the motor is stopped and braked, for example, in 
an output shaft for issuing the torque of a motor. 
[0002] For example, by attaching a chuck to the output 
shaft of a power tool, when hand work is done by 
mounting various tools, if the power switch is turned off, 
the output shaft continues to rotates by inertia of the 
chuck or tool, and if the power tool is released during 
such rotation, it is very dangerous because the tool is 
rotating. It is hence desired that the output shaft stops 
promptly when the power switch is turned off. 
[0003] Relating to such chuck, there is a chuck having 
a torque-up function for tightening or detaching the tool 
by turning the operation ring manually without using a 
chuck handle. However, when this chuck with torque-up 
function is used, since the output shaft of the power tool 
is free to rotate if the motor power source is turned off, if 
it is attempted to tighten the chuck by hand, the output 
shaft also rotates and the chuck cannot be tightened. It 
is hence necessary to fix the output shaft with one hand, 
and tighten the chuck with the other hand whilst holding 
the tool, thereby impairing the working efficiency. It is 
accordingly preferred that the output shaft of the power 
tool should be locked while the motor power source is 
turned off. 

[0004] It is therefore an object of the invention to pro- 
vide a lock device for an output shaft which is capable of 
stopping the output shaft promptly when the output 
shaft is stopped and braked, locking the output shaft so 
that it cannot rotate while the output shaft is stopped, 
locking it securely, and unlocking it smoothly. 
[0005] To achieve the above object, the invention pro- 
vides a lock device of output shaft, wherein an output 
shaft is formed by connection of a driving shaft and a 
driven shaft, a play angle for not transmitting power for a 
specified angle in mutual rotating directions is formed in 
the connection area for connecting the driving shaft and 
driven shaft, a locking mechanism for locking by moving 
a lock member arrested on the driven shaft and held 
movably inward and outward in the radial direction is 
provided at the driven shaft side, and an unlocking 
mechanism for unlocking by moving the lock member of 
the locking mechanism in an unlocking direction within 
the rotating amount of the play angle is provided in the 
driving shaft. 

[0006] The invention will now be described by way of 
example with reference to the accompanying drawings, 
wherein:- 

Fig. 1 is a sectional view of a lock device of output 

shaft in a first embodiment. 

Fig. 2 is a partial exploded view of the lock device 

portion. 

Fig. 3 is a front view of a carrier. 
Fig. 4 is a front view of a lock ring. 



Fig. 5 is a front view of an internal gear. 

Fig. 6 is a front view of a holding plate. 

Fig. 7 is a front view showing a locked state of the 

lock device. 

5 Fig. 8 is an exploded view of torque limiter mechan- 

ical portion. 

Fig. 9 is a sectional view showing a locked state of 
the lock device. 

Fig. 10 is a front view showing an unlocked state of 

10 the lock device. 

Fig. 11 is a sectional view showing an unlocked 
state of the lock device- 
Fig. 12 is a sectional view of a lock device of output 
shaft in a second embodiment. 

15 Fig. 13 is a partial exploded view of the lock device 
portion. 

Fig. 14 is a front view of a lock plate. 
Fig. 15 is a front view of a fixed internal tooth ring. 
Fig. 16 is a front view of a carrier. 
20 Fig. 17 is a front view of a holding plate. 

Fig. 18 is a front view of a lock operation mecha- 
nism. 

Fig. 19 is a front view showing a locked state of the 
lock device. 

25 Fig. 20 is a front view showing an unlocked state of 
the lock device. 

Fig. 21 is a sectional view showing a state of use of 

the lock operation mechanism. 

Fig. 22 is a sectional view of a lock device of output 
30 shaft in a third embodiment. 

Fig. 23 is a sectional view of locking mechanism 

and unlocking mechanism portions. 

Fig. 24 is a front view showing a locked state of the 

lock device in line A-A view in Fig. 23. 
35 Fig. 25 is a front view showing an unlocked state of 

the lock device. 

Fig. 26 is a front view of a carrier. 
Fig. 27 is a front view of a holding plate. 
Fig. 28 is a front view of a lock operation mecha- 
40 nism in line B-B view in Fig. 23. 

Fig. 29 is a front view of a sun gear in a lock opera- 
tion mechanism. 

Fig. 30 is a front view of a plate disc. 

45 [0007] Embodiments of the invention are specifically 
described below by referring to the accompanying draw- 
ings. Fig. 1 through Fig. 11 show a first embodiment, 
and this embodiment is an example of applying the lock 
device of output shaft of the invention in an output shaft 

so of a hand-held power tool, and in Fig. 1 , an output shaft 
10 is driven by rotation of a motor shaft 1 1 of a motor 
(not shown), and the lock device incorporating a reduc- 
tion mechanism is placed between the motor shaft 1 1 
and output shaft 10. 

55 [0008] The motor shaft 1 1 is transmittably connected 
to a sun gear 13 of a planetary gear mechanism 12. The 
planetary gear mechanism 12 is composed of, aside 
from the sun gear 13, a planetary gear 14 engaged with 
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the sun gear 13, a carrier 14 supporting the planetary 
gear 14, an internal gear 16 engaged with the planetary 
gear 14, and a fixed ring 17, and has a known reduction 
function, and its reduced output is issued from the car- 
rier 15. 

[0009] As shown also in Fig. 2, a lock device 20 for 
locking the output shaft 10 is composed of the carrier 
15, a lock ring 21 opposite thereto in the core direction, 
two disk-shaped holding plates 24, 24 for holding it from 
both sides, and the internal gear 16 for locking the rota- 
tion of the lock ring 21 . 

[001 0] As shown in Fig. 3, the core portion of the car- 
rier 15 and the inner end of the output shaft 10 are 
mutually fitted and is connected transmittably, and this 
fitting structure forms a linkage fitting portion 26 by 
forming two opposite positions across the core in a 
plane, in a specified range in the core direction of the 
inner end of the output shaft 1 0, and in the linkage fitting 
portion 27of the carrier 15 to be fitted thereto, a play 
angle for not transmitting for the portion of a specified 
angle q is formed in the mutually normal and reverse 
rotating directions from the neutral position. 
[001 1] In Fig. 2, the central portion of the two holding 
plates 24, 24, forms a linkage fitting portion 28 (see Fig. 
6) for fitting with the linkage fitting portion 23 of the out- 
put shaft 10 in a play-free state, and rotates integrally 
with the output shaft 10. 

[001 2] Supposing the carrier 1 5 to be the driving side, 
the output shaft 10 may be called the driven side, and 
the holding plates 24, 24 are fixed to the inner end side 
of the output shaft 10 of the driven side opposite to the 
carrier 15 at the driving side in the core direction. 
[001 3] Further as shown also in Fig. 3, on the side sur- 
face of the outside (left side in the drawing) of the carrier 
15, to clear the locked state of the lock ring 21, cam 
holes 29, 29 are formed in one direction having inclined 
inner walls at opposite positions across the core, and 
pins 30, 30 of the lock ring as mentioned below are 
inserted into the cam holes 29, 29, and when the carrier 
15 is rotated in the driving direction, the inclined inner 
wails of the cam holes 29, 29 abut against the pins 30, 
30, thereby moving them from the locking position side 
of the lock ring 21 to the unlocking position side. There- 
fore, the cam hole 29 and pin 30 form an unlocking 
mechanism. 

[0014] As shown also in Fig. 4, at two outer circumfer- 
ential positions opposite across the core of the lock ring 
21, five lock pawls 31... are formed each, and at the 
inside positions of the individual lock pawls 31..., the 
pins 30, 30 are planted at the intermediate positions of 
the five lock pawls 31..., and one end portion is 
extended up to the cam holes 29, 29 of the carrier 15. 
[0015] When the one side of the lock pawls 31 ... (for 
example, the upper side in the drawing) of the lock ring 
21 is eccentrically moved to the lock position side set 
outside in the radial direction, the lock pawls 31... and a 
gear 33 (see Fig. 5) formed on the inner circumference 
of the internal gear 16 are engaged with each other, so 



that the rotation of the lock ring 21 may be locked. 
Therefore, the lock pawl 31 and gear 33 form a locking 
mechanism. 

[0016] Although the gear 33 of the internal gear 16 is 
s formed in a shape of an ordinary inner gear, since the 
lock pawls 31 ... of the lock ring 21 are formed in a shape 
to be engaged with the gear 33, when the gear 33 is 
engaged with five lock pawls 31..., five of them are 
engaged in a uniform contact, and the rotation load in 
10 locking is evenly received in the five lock pawls 31 so 
that a necessary strength may be obtained. 
[0017] Incidentally, when the lock pawls 31... are 
formed as an outer gear, one of the five lock pawls 31 ... 
strongly contact with one gear 33 of the internal gear 
is 16, and receives a centralized rotation load, and hence 
a greater strength is required in the gear 33 and lock 
pawls 31... 

[0018] The lock pawls 31 ... are formed at two mutually 
opposite positions of the lock ring 21 because, when the 

20 lock ring 21 is rotated, aside from moving into the cen- 
tral unlocking position by the centripetal motion, the 
assembling is facilitated by allowing the directivity of the 
lock ring 21 in two directions when assembling, and 
moreover, in case trouble occurs in the pawl pawls 31 ... 

25 at one side, the lock pawis 31 ... of the other side can be 
used. 

[0019] Fig. 6 shows the holding plates 24, 25, and 
since the two holding plates 24, 24 are identical struc- 
ture, only one is shown. 

30 [0020] The holding plate 24 forms a linkage fitting por- 
tion 28 rotating integrally by fitting without play to the 
linkage fitting portion 26 of the output shaft 10, at its 
core, and forms oval guide holes 32, 32 for guiding the 
sliding of the pins 30, 30 inward and outward in the 

35 radial direction, at positions opposite to the pins 30, 30 
of the lock ring 21. 

[0021] Therefore, the pins 30, 30 of the lock ring 21 
are inserted from right and left into the guide holes 32, 
32 of the two holding plates 24, 24, and the lock ring 21 
40 is held slidably between the lock position outside of the 
radial direction, and the unlock position at the inside 
(the core side). 

[0022] The lock ring 21 may be also held by either one 
of the holding plates 24. 

45 [0023] As shown also in Fig. 7, between the inner cir- 
cumferential portion of the lock ring 21 and the plane 
portion of the linkage fitting portion 26 of the output 
shaft 10, there is a spring member 22 in a form of ox 
horn for thrusting the lock pawls 31... at one side (lock 

so side) of the lock ring 12 to the lock position. 

[0024] As shown in Fig. 1, Fig. 2, and Fig. 8, in the 
planetary gear mechanism 12, the internal gear freely 
supports the fixed ring 17, the outer end of the internal 
gear 16 is formed on a rough surface 40, and a ball 41 

55 is pressed h thereto to push the internal gear 16 to the 
fixing plate 42 side, and by defining its rotation, a torque 
limiter is composed. 

[0025] A plurality of balls 41 (for example, six) con- 
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front, and at the position confronting the outer end of the 
internal gear 16, a fixing member 42 is set against, and 
at the side confronting the internal gear 16 of the fixing 
member 43, and at the position corresponding to the 
ball 41 , a storage hole 38 is formed for storing a spring 
44 for pressing the ball 41 , and the outer end of the 
spring 44 is held as a support pin 46 of a receiving 
member 45 is inserted. 

[0026] On the outer circumference of the fixing mem- 
ber 43, a screw 47 of square threads is formed, and this 
screw 47 is matched with a nut member 48, and this nut 
member 48 is moved back and forth by a ball 49 and a 
ring 50 to move the receiving member 45 in the axial 
direction, and by adjusting the elasticity of the spring 44, 
the torque of the torque limiter by the ball 41 and the 
rough surface 40 of the internal gear 16 can be 
adjusted. 

[0027] The nut member 48 is connected so that rota- 
tion may be transmitted in a state of allowing sliding in 
the axial direction by, for example, spline fitting, and by 
rotating an operation cover 51 , the nut member 48 can 
be rotated. The fixed plate 42, fixed ring 17, and fixing 
member 43 are integrally coupled by proper linkage 
mechanism, and is composed in a stationary state. 
[0028] The operation of the lock device 20 of the out- 
put shaft 10 thus constituted is described below. 
[0029] In Fig. 1 , Fig. 7, and Fig. 9, the motor shaft 1 1 
is stopped, and the positions of the pins 30, 30 of the 
lock ring 21 , and cam holes 29, 29 of the carrier 14 are 
at positions for disposing the pins 30 in the upper part of 
the center of the cam holes 29 shown in Fig. 3, and 
therefore the lock ring 21 is thrust to the outer side in the 
radial direction by the spring member 22, and the lock 
pawl 31 of the lock side of the lock ring 21 is engaged 
with the gear 33 of the internal gear 1 6 of which rotation 
is defined, so as to be in locked state as shown in Fig. 7. 
[0030] In this state, when rotation is applied from the 
output shaft 10 side, for example, in normal or reverse 
direction by hand, since there is no play angle 0 against 
the holding plate 24, this holding plate 24 receives the 
torque of the output shaft 1 0, and the torque is transmit- 
ted to the lock ring 21 through the guide hole 32 of the 
holding plate 24 and the pin 30 of the lock ring 21 . 
[0031 ] However, since the lock pawl 31 of the lock side 
of the lock ring 21 is engaged with the gear 33 of the 
internal gear 16 defined of rotation by the elasticity of 
the spring 44 as mentioned above, it is not rotated. 
Therefore, the output shaft 10 remains in locked state, 
and its manual rotation is prevented. 
[0032] As mentioned above, while the rotation of the 
output shaft 10 is in locked state, when mounting a tool 
on this output shaft 10, it is easy to mount because the 
output shaft 10 is not turned. 

[0033] The rotation load applied to the lock pawl 31 is 
in the circumferential direction, and the engagement 
direction of the lock pawl 31 is the radial direction, and 
therefore the lock pawl 31 will be dislocated from the 
gear 33 or engaged permanently with the gear 33 by 



this rotation bad. 

[0034] When the manual rotation of the output shaft 
10 exceeds the elastic force of the spring 44, the inter- 
nal gear 1 6 rotates by overcoming the pressure of the 

5 spring 44, and the torque limiter functions. 

[0035] In this way, when driving the output shaft 10 in 
locked state, the motor is driven in locked state and the 
motor shaft 1 1 is rotated in a specified driving direction, 
so that the locked state is cleared automatically. 

io [0036] As shown in Fig. 1 0 and Fig. 1 1 , the rotation of 
the motor shaft 11 is reduced by the planetary gear 
mechanism 12, and is delivered from the carrier 15, but 
since there is a play angle 8 between the carrier 15 and 
the linkage fitting portions 26, 27 of the output shaft 10, 

15 after the carrier 15 rotates for the portion of this play 
angle e, the torque is transmitted to the output shaft 10. 
[0037] While the carrier 1 5 is rotating for the portion of 
the play angle 0, the inclined inner walls of the cam 
holes 29, 29 of the carrier 15 work to transfer the pins 

20 30, 30 of the lock ring 21 to the unlocking position side 
inside in the radial direction. By the action of the cam 
holes 29, 29, the lock ring 21 is transferred to the 
unlocking position of the core side by overcoming the 
spring member 22, and the lock pawl 31 is dislocated 

25 from the gear 33 of the internal gear 1 6, so that the rota- 
tion of the output shaft 10 is permitted. 
[0038] In this case, when the torque is transmitted to 
the lock ring 21 (transmission from the holding plate 24 
side), since the lock ring 21 is formed in a uniform ring 

30 on the circumference, the rotation produces a centripe- 
tal force to rotate concentrically with the output shaft 10, 
and hence the lock pawl 31 at the outer circumference 
will not be engaged with the gear 33 of the internal gear 
17. 

35 [0039] As a result, the unlocked state of the lock ring 
21 is maintained, and the output shaft 10 is rotated by 
the driving force of the motor shaft 11. In the driving 
state of the output shaft 10, when the output shaft 10 is 
overloaded, and this load exceeds the elastic force by 

40 the spring 44, the internal gear 16 begins to rotate by 
overcoming the pressure of the spring 44, so that the 
torque limiter functions. 

[0040] Consequently, when the rotation of the motor 
shaft 11 is stopped by stopping the motor in driving 

45 state, the torque of the motor shaft 1 1 declines, and the 
output shaft 10 side inertia increases and the rotation of 
the output shaft 10 exceeds the carrier 15, and by this 
rotation the mutual play angle 0 retrogrades, thereby 
clearing the definition of the pins 30, 30 of the lock ring 

so 21 by the cam holes 29, 29 of the carrier 15, and the 
pins 30, 30 are returned to the neutral position by the 
centrifugal force or thrusting force of the spring member 
22, so that the lock ring 21 is transferred to the lock posi- 
tion at the eccentric position side. As a result, the lock 

55 pawl 31 of the lock side of the lock ring 21 is engaged 
with the gear 33of the internal gear 16 being defined of 
rotation to be in locked state. 

[0041 ] Therefore, the rotation of the output shaft 1 0 is 
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stopped immediately when the motor shaft 11 stops, 
and rotation by inertia does not occur, so that the safety 
is enhanced. 

[0042] When stopped without inertia occurring in the 
output shaft 10, by turning the output shaft 10 by hand 
in the direction of inertia, the lock action is obtained 
same as above. When the rotation by inertia of the out- 
put shaft 10 exceeds the elastic force by the spring 44, 
the internal gear 16 rotates by overcoming the pressure 
of the spring 44, so that the torque limiter function. 
[0043] In this embodiment, when the rough surface 40 
of the inner end side of the internal gear 16 is formed in 
a plane and the ball 41 is replaced by a brake pad, a 
brake mechanism is formed in the area, so that the 
torque limiter can be composed as brake mechanism. 
[0044] Furthermore, by planting a pin 30 at the carrier 
15 side and forming a cam hole 29 in reverse triangular 
form at the lock ring 21 side, an unlocking mechanism 
can be composed. 

[0045] Fig. 12 to Fig. 21 show a second embodiment, 
and constituent elements having the same function as 
in the first embodiment are identified with same refer- 
ence numerals and detailed description is omitted. 
[0046] This embodiment also relates to an example of 
applying the lock device of output shaft of the invention 
in an output shaft of a hand-held power tool, and as 
shown in Fig. 12, Fig. 13, Fig. 14, and Fig. 15, the lock 
device 20 for locking the output shaft 10 is composed of 
the carrier 15, two lock plates 21 , 21 opposite thereto in 
the core direction, being divided in the radial direction, 
spring members 22, 22 in a coil spring form for thrusting 
the lock plates 21 , 21 to the lock position outward in the 
radial direction, a fixed inner tooth ring 23 forming inner 
teeth for locking the rotation of the lock plates 21,21 on 
the outer circumference of the lock plates 21,21, being 
coupled and fixed to the fixed ring 17, and two holding 
plates 24, 24 for holding the lock plates 21, 21 at the 
mutually confronting inner sides, and this lock device 20 
also comprises a lock operation mechanism 25 for lock- 
ing by releasing manipulation of unlocking operation. 
[0047] As shown in Fig. 16, the core portion of the car- 
rier 15 and the inner end portion of the output shaft 10 
are fitted mutually and connected transmittably, by form- 
ing a play angle for not transmitting for a specified angle 
6 in the normal and reverse rotating directions mutually 
from the neutral position, in their linkage fitting portions 
26, 27. 

[0048] The central part of the two holding plates 24, 
24 forms a linkage fitting portion 28 for fitting in a play- 
free state in the linkage fitting portion 26 of the output 
shaft 10, and rotates integrally with the output shaft 10 
(see Fig. 17). 

[0049] Supposing the carrier 15 to be the driving side, 
the output shaft 10 may be called the driven side. 
[0050] Further, as shown also in Fig. 16, on the side 
surface of the outside (left side in the drawing) of the 
carrier 1 5, to clear the locked state of the lock plates 21 , 
21, at opposite positions across the core, nearly trian- 



gular cam holes 29, 29 having inclined inner walls out- 
ward in the radial direction are formed, and pins 30, 30 
of the lock plates 21 , 21 are inserted in the cam holes 
29, 29, and therefore when the carrier 15 is rotated in 

s the driving direction, the inner walls of the cam holes 29, 
29 abut against the pins 30, 30, and manipulate and 
move them from the lock position side of the lock plates 
21, 21 to the inside unlocking position side. Therefore, 
an unlocking mechanism is formed by the cam hole 29 

10 and pin 30. 

[0051] As shown also in Fig. 14, on the outer circum- 
ference of the lock plates 21,21, three lock pawls 31 ... 
are formed, and at the inside positions of the positions 
of the lock pawls 31 .... pins 30, 30 are planted and fixed 

is in the intermediate portion of the three lock pawls 31..., 
and when the pins 30, 30 are held in oval guide holes 
32, 32 (see Fig. 17) in the radial direction of the holding 
plates 24, 24, they are held movably inward and out- 
ward in the radial direction, and one end portions of the 

20 pins 30, 30 are extended up to the cam holes 29, 29 of 
the carrier 15, and fitted in. The lock pawl 31 is not lim- 
ited in the number of teeth as far as it can be engaged 
or disengaged by the move of the lock plate 21 in the 
radial direction. 

25 [0052] When the lock plates 21 , 21 are moved to the 
lock position side set at the outside in the radial direc- 
tion by the thrusting force of the spring members 22, 22, 
the lock pawls 31... on the outer circumference are 
engaged with the gear 33 (see Fig. 15) formed on the 

30 inner circumference of the fixed inner tooth ring 23, so 
that the rotation of the lock plates 21, 21 is locked. 
Therefore, a locking mechanism is formed by the lock 
pawl 31 and gear 33. 

[0053] Fig. 17 shows the holding plates 24, 24, and 
35 since the two holding plates 24 are nearly identical in 
structure, only one is shown. 

[0054] The holding plate 24 forms a linkage fitting por- 
tion 28 rotating integrally by fitting without play to the 
linkage fitting portion 23 of the output shaft 10, at its 
40 core, and forms oval guide holes 32, 32 for guiding the 
sliding of the pins 30, 30 inward and outward in the 
radial direction, at positions opposite to the pins 30, 30 
of the lock plates 21,21. 

[0055] Therefore, the pins 30, 30 of the lock plates 21 , 
45 21 are inserted from right and left into the guide holes 
32, 32 of the two holding plates 24, 24, and the lock 
plates 21 , 21 are held slidably between the lock position 
outside of the radial direction, and the unlock position at 
the inside (the core side). 
so [0056] The lock plates 21, 21 may be also held by 
either one of the right and left holding plates 24, but 
when held by the two holding plates 24, 24 as men- 
tioned above, the components can be assembled into 
one unit including the lock device 20 and lock operation 
55 mechanism 25, so that assembling may be easier. 

[0057] Fig. 18 shows the lock operation mechanism 
25, and this mechanism 25 is a planetary gear differen- 
tial mechanism composed of a sun gear 34 forming 
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gears at two opposite positions on both sides of the 
core, two planetary gears 35, 35 to be engaged with 
these gears, and an internal gear 36 forming part of 
gears engaged with the planetary gears 35, 35 as inter- 
nal teeth on the outer circumference. 5 
[0058] The both ends of support shafts 35a, 35a of the 
planetary gears 35, 35 are fitted to the holding plates 
24, 24, so that the holding plates 24, 24 may be used as 
carriers, and by fitting the support shafts 35a, 35a to the 
holding plates 24, 24, the lock device 20 and lock oper- io 
ation mechanism 25 may be assembled into one unit. 
[0059] At positions corresponding to the pins 30, 30 of 
the lock plates 21 , 21 of the internal gear 36, nearly tri- 
angular cam holes 38, 38 having slopes outward in the 
radial direction are formed, and the pins 30, 30 are 75 
inserted. 

[0060] The cam holes 38, 38 are set and formed in a 
size for moving and operating the lock plates 21, 21 
from the unlocking position to the locking position 
through the pins 30, 30, by the moving stroke (amount 20 
of rotation) of the internal gear 36 side, when the sun 
gear 34 and internal gear 36 are moved by a uniform 
number of gears, by the moving stroke of the planetary 
gears 35, 35 rotating by the portion of play angle 6 in the 
normal or reverse rotating direction from the neutral 25 
position. The shape of the cam holes 38, 38 may be 
also formed in a triangle in a reverse direction of the 
shown case. 

[0061 ] The sun gear 34 is coupled with the carrier 15 
of the motor shaft 1 1 side by the two pins 34a, 34a, and 30 
therefore at the positions corresponding to the pins 34a, 
34a of the holding plate 24 (corresponding to the inside) 
positioned between the sun gear 34 and carrier 15, 
clearances 24a, 24a (see virtual line in Fig. 17) are 
formed so as to allow rotation of the pins 34a, 34a by 35 
the play angle 8. 

[0062] Moreover, in the central part of the sun gear 34, 
that is, in the inserted portion of the output shaft 10, a 
shape corresponding to the linkage fitting portion 27 of 
the carrier 15 is formed so as to allow the output shaft 40 

10 to rotate by the play angle e. 

[0063] In thus constituted lock device 20 of the output 

shaft 10. the operation is described below. 

[0064] In Fig. 12, Fig. 18, and Fig. 19, the motor shaft 

1 1 is stopped, and the positions of the pins 30, 30 of the 45 
lock plates 21, 21 and the cam holes 29, 29 of the car- 
rier 15 at e located in the state so that the pin 30may be 
disposed in the upper part of the center of the cam hole 

29 shown in Fig. 16, and the lock plates 21, 21 are 
thrust by the spring members 22, 22 to the outside in 50 
the radial direction, so that the lock paws 31... of the 
lock plates 21 , 21 are engaged with the gear 33 of the 
fixed internal tooth ring 23 defined of rotation to be in 
locked state. 

[0065] Therefore, in this state, when rotation is applied 55 
from the output shaft 10 side, for example, in normal or 
reverse direction by hand, since there is no play angle 0 
against the holding plate 24, the torque of the output 



shaft 10 is received by this holding plate 24, and the 
torque is transmitted to the lock plates 21, 21 through 
the guide holes 32, 32 of the holding plate 24, and the 
pin 30 of the lock plates 21,21. 

[0066] However, since the lock pawls 31 ... of the lock 
plates 21,21 are engaged with the gear 33 of the fixed 
internal tooth ring 23 fixed in the internal gear 16 
defined of rotation by the elasticity of the spring 44 as 
mentioned above, rotation is prohibited. 
[0067] Hence, the output shaft 10 is in locked state, 
and its hand turning is prevented. 
[0068] In this way, when driving the output shaft 10 in 
locked state, the motor is driven in locked state, and the 
motor shaft 1 1 is rotated in a specified driving direction, 
so that the locked state is automatically cleared. 
[0069] As shown in Fig. 20, the rotation of the motor 
shaft 1 1 is reduced by the planetary gear mechanism 
12, and is delivered from the carrier 15, but since there 
is a play angle 6 between the linkage fitting portions 27 
and 26 of the carrier 15 and output shaft 10, after the 
carrier 15 rotates for the portion of this play angle e, the 
torque is transmitted to the output shaft 10. 
[0070] While the carrier 15 rotates for the portion of 
the play angle 6, the inclined inner walls of the cam 
holes 29, 29 of the carrier 15 transfer the pins 30, 30 of 
the lock plates 21, 21 to the unlocking position side at 
the inside in the radial direction. By the action of the 
cam holes 29, 29, the lock plates 21,21 transfer to the 
unlocking position at the core side by overcoming the 
spring members 22, 22, and the lock pawl 31 is dislo- 
cated from the gear 33 of the fixed inner tooth ring 23 to 
permit rotation of the output shaft 10, so as to be 
cleared from the locked state. 

[0071 ] As the rotation of the output shaft 1 0 is contin- 
ued, the pins 30, 30 are defined in the unlocking posi- 
tion by the cam holes 29, 29, and the unlocked state of 
the lock plates 21, 21 is maintained, and the output 
shaft 10 is rotated by the driving force of the motor shaft 
1 1 . Therefore, the work by the tool is enabled. 
[0072] When the rotation of the motor shaft is stopped 
by stopping the motor in the driving state, as the torque 
of the motor shaft 1 1 declines, when the output shaft 10 
side inertia increases, the rotation of the output shaft 10 
precedes the carrier 15, and by this preceding, their 
mutual play angle 0 retrogrades, and the definition of the 
pins 30, 30 of the lock plates 21 , 21 by the cam holes 
29, 29 of the carrier 15 is cleared, and the lock plates 
21 , 21 are transferred to the outward lock position by the 
thrusting force of the spring members 22, 22. As a 
result, the lock pawls 31 of the lock plates 21, 21 are 
engaged with the gear 33 of the fixed internal tooth ring 
23 defined of the rotation, so as to be set in locked state. 
[0073] Therefore, when the motor shaft 1 1 stops, the 
output shaft 10 is automatically locked, and the rotation 
is stopped immediately, and rotation by inertia does not 
occur, and the safety is enhanced. 
[0074] This automatic locking action produces a 
secure actin as the rotation is caused in the output shaft 
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10 by inertia. However, when the load of the planetary 
gear mechanism 12 of the motor shaft 11 is high, and 
when driven at low speed, the rotation by inertia may 
not occur. 

[0075] The lock operation mechanism 25 can apply 5 
lock by hand, regardless of the automatic locking action. 
[0076] That is, when lock does not act on the output 
shaft 10, the pins 30,30 of the lock plates 21, 21 are 
stopped in the state being defined at the unlocking posi- 
tion on the inclined inner walls of the cam holes 29, 29 
of the carrier 15 (see virtual line of pins 30, 30 in Fig. 
16). 

[0077] Fig. 21 shows the stopped state without action 
of lock, and hence the pins 30, 30 of the lock plates 21 , 
21 are positioned at the unlocking position (inside in the 
radial direction). 

[0078] By revolution of the planetary gears 35, 35, if 
the loads of the sun gear 34 and internal gear 36 are 
nearly uniform, the both rotate in the opposite directions 
(the sun gear 34 rotates clockwise in the direction so 
that the pin 30 indicated by virtual line in Fig. 1 6 departs 
from the cam hole 29 of the carrier 15, while the internal 
gear 36 rotates counterclockwise in the direction so that 
the pin 30 in Fig. 21 pulls the cam hole 34). 
[0079] If the load is higher in either the sun gear 34 or 
internal gear 36, the lighter load side is increased and 
turned. 

[0080] Therefore, when the sun gear 34 rotates clock- 
wise, since the carrier 15 is rotated to the central posi- 
tion by departing the pins 30, 30 of the lock plates 21,21 
from the defining position of the cam holes 29, 29 
through the pins 34, 34a, so that the definition of the 
pins 30, 30 is cleared, and the lock plates 21, 21 can be 
moved to the lock position, so that the lock is applied. 
[0081] When the internal gear 36 rotates counter- 
clockwise, the pins 30, 30 of the lock plates 21, 21 are 
pulled by the cam holes 38, 38, and they can be rotated 
to the central position by departing from the defining 
positions of the cam holes 29, 29 of the carrier 15, and 
the definition of the pins 30, 30 is cleared, and the lock 
plates 21, 21 can be moved to the locking position, so 
that lock is applied. 

[0082] In this way, lock is applied by rotating the output 
shaft 10 side in the inertial direction by the portion of the 
play angle 9. 

[0083] In actual operation, if the inertial direction of the 
output shaft 10 is unknown for the operator, by rotating 
the output shaft 10 in normal or reverse direction by the 
portion of the play angle 8, it is locked in either rotating 
side, so that there is no confusion in operation. 
[0084] Besides, since the rotating amount of the out- 
put shaft 10 increased by the planetary gear differential 
mechanism for composing the lock operation mecha- 
nism 25, the rotating amount of the output shaft 10 for 
lock operation may be very slight. 
[0085] The planetary gear differential mechanism of 
the lock operation mechanism 25 is composed in the 
radial direction, but an equivalent action is obtained rf 



composed of the differential direction in the thrust direc- 
tion. 

[0086] Fig. 22 to Fig. 30 show a third embodiment, 
and constituent elements having the same function as 
in the first and second embodiments are identified with 
same reference numerals and detailed description is 
omitted. 

[0087] This embodiment also relates to an example of 
applying the lock device of output shaft of the invention 
in an output shaft of a hand-held power tool, and as 
shown in Fig. 22, Fig. 23. and Fig. 24, the lock device 20 
for locking the output shaft 10 is composed of the carrier 
15, two lock plates 21, 21 divided in the radial direction, 
spring members 22, 22 in a coil spring form for thrusting 
the lock plates 21 , 21 to the lock position outward in the 
radial direction, a fixed inner tooth ring 23 coupled and 
fixed to the fixed ring 17, and two holding plates 24, 24 
for holding the lock plates 21, 21 at the mutually con- 
fronting inner sides, and this lock device 20 also com- 
prises a lock operation mechanism 25 for locking by 
releasing manipulation of unlocking operation. In this 
embodiment, the location of the lock operation mecha- 
nism 25 is at the outside (left side in Fig. 22) of the of the 
lock device 20. 

[0088] As shown in Fig. 26, the core portion of the car- 
rier 15 and the inner end portion of the output shaft 10 
are fitted mutually and connected transmittably, by form- 
ing a play angle for not transmitting for a specified angle 
e in the normal and reverse rotating directions mutually 
from the neutral position, in their linkage fitting portions 
26, 27 (see the second embodiment in Fig. 16). 
[0089] The carrier 15 and an internal gear 36 
described later are coupled so as to cooperate by a cou- 
pling pin 15a. 

[0090] Further, on the side surface of the outside (left 
side in Fig. 22, Fig. 23) of the carrier 15, nearly triangu- 
lar cam holes 29, 29 having inclined inner walls outward 
in the radial direction are formed, and pins 30, 30 of the 
lock plates 21 , 21 are inserted in the cam holes 29, 29, 
and therefore when the carrier 15 is rotated in the driv- 
ing direction, the inner walls of the cam holes 29, 29 
abut against the pins 30, 30, and manipulate and move 
them from the lock position side of the lock plates 21,21 
to the inside unlocking position side. Therefore, an 
unlocking mechanism is formed by the cam hole 29 and 
pin 30. 

[0091] As shown also in Fig. 24 and Fig. 25, on the 
outer circumference of the lock plates 21 , 21 , three lock 
pawls 31 ... are formed, and at the inside positions of the 
positions of the lock pawls 31 pins 30, 30 are planted 
and fixed in the intermediate portion of the three lock 
pawls 31..., and when the pins 30, 30 are held in guide 
holes 32, 32 of the holding plates (see Fig. 27), they are 
held movably inward and outward in the radial direction, 
and one end portions of the pins 30, 30 are extended up 
to the cam holes 29, 29 of the carrier 15, and fitted in. 
[0092] When the lock plates 21 , 21 are moved to the 
locking position side set outside in the radial direction by 
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the thrusting force of the spring members 22, 22, the 
lock pawls 31 ... on the outer circumference are engaged 
with she gear 33 formed on the inner circumference of 
the fixed inner tooth ring 23, so that the rotation of the 
lock plates 21, 21 may be locked. 
[0093] Fig. 27 shows the holding plates 24, 24, and 
the two holding plates 24 are nearly identical in shape, 
and the holding plate 24 illustrated at the left side in Fig. 
22 and Fig. 23 is shown. However, at the right side hold- 
ing plate 24, the support shaft 35a of the planetary gear 
35 is not provided. In the drawing, reference numeral 
24b denotes a clearance of the coupling pin 1 5, and 24c 
is a coupling pin for coupling the right and left holding 
plates 24, 24. 

[0094] The holding plate 24 forms a linkage fitting por- 
tion 28 rotating integrally by fitting without play to the 
linkage fitting portion 23 of the output shaft 10 at its 
core, and at the positions confronting the pins 30, 30 of 
the lock plates 21, 21, oval guide holes 32, 32 for guid- 
ing sliding of the pins 30, 30 inward and outward in the 
radial direction are formed. 

[0095] Therefore, the pins 30, 30 of the lock plates 21 , 
21 are inserted from right and left into the guide holes 
32, 32 of the two holding plates 24, 24, and the lock 
plates 21,21 are held slidable between the lock position 
outside in the radial direction and the unlocking position 
at the inside (core side). 

[0096] Fig. 28 shows the lock operation mechanism 
25, and this mechanism 25 is disposed at the outside 
(left side in Fig. 22, Fig. 23) of the lock device. The 
mechanism 25 is a planetary gear mechanism com- 
posed of a sun gear 34 forming gears on the whole cir- 
cumference, two planetary gears 35, 35 engaged with 
these gears, and an internal gear 36 forming part of the 
gears engaged with the planetary gears 35, 35 as inter- 
nal teeth at the outer circumference. 
[0097] The support shaft 35a of the planetary gears 
35, 35 is attached to the holding plate 24 (left side in Fig. 
22, Fig. 23; see Fig. 27), so that the holding plate 24 is 
used as carrier. 

[0098] At the positions corresponding to the pins 30, 
30 of the lock plates 21, 21 of the internal gear 36, 
nearly triangular cam holes 38, 38 having slopes out- 
ward in the radial direction are formed, and the pins 30, 
30 are inserted. 

[0099] The cam holes 38, 38 are formed nearly in the 
same shape as the cam holes 29, 29 formed in the car- 
rier 15. 

[0100] As shown in Fig. 22, Fig. 23, and Fig. 29, the 
sun gear 34 is freely fitted to the output shaft 10. In the 
sun gear 34, the outside of the gear portion is a disc, 
and stopping pawls 34b... are formed at the outside of 
the outer peripheral edge. A C-ring 61 is fitted to the out- 
put shaft 10 at the outside of the sun gear. 
[0101] At the outside of the C-ring 61 , the inner side 
of a circular brake disc 62 is fitted to the output shaft 10 
so as to confront, and it is freely fitted to the output shaft 
10. 



[0102] As shown in Fig. 30, on the outer circumfer- 
ence of the brake disc 62, an engaging pawl 63 is 
formed corresponding to stopping pawls 34b of the disc 
of the sun gear 34, and by engaging the pawls 34b, 63 
5 mutually, when a brake is applied to the plate disc 62, a 
brake is also applied to the sun gear 34, so that the rota- 
tion is stopped or fixed. 

[0103] The outer side of the brake disc 62 abuts 
against the inner side of a support cylinder 64 for sup- 
10 porting the output shaft 10, and as the brake disc 62 is 
held between the inner end of the support cylinder 64 
and the C-ring 61, a brake is applied to the brake disc 
62. 

[0104] As shown in Fig. 22, to achieve such holding 
15 action, a coned disc spring 66 is interposed between 
the front end side of the support cylinder 64 and a 
flange 67 of the output shaft 1 0 through a thrust bearing 
65, and this coned disc spring 66 provides the output 
shaft 10 with an outward (leftward in Fig. 22) thrusting 
20 force. 

[0105] Accordingly, since the C-ring 61 on the output 
shaft 10 receives an outward thrusting force same as 
the output shaft 10, and the C-ring 61 pushes the brake 
disc 62 to the inner end side of the support cylinder 64, 

25 thereby actuating the brake. 

[01 06] While the output shaft 1 0 is in working state by 
mounting a tool, since the output shaft 10 receives a 
reaction in the inward direction (rightward in Fig. 22) by 
the work, the pressure of the C-ring 61 is cleared, and 

30 the brake will not be applied on the brake disc 62. 
Hence, the rotation of the sun gear 34 is permitted, so 
that the rotation of the output shaft 10 being driven will 
not be impeded. 

[0107] In thus constituted output shaft 10, the opera- 
35 Won of the lock device 20 is similar to that in the second 
embodiment, and detailed description is omitted, but the 
locked state is as shown in Fig. 24. 
[0108] That is, the positions of the pins 30, 30 of the 
lock plates 21, 21, and cam holes 29, 29 of the carrier 
40 1 5 are same as in Fig. 1 6 relating to the second embod- 
iment, and the pin 30 is disposed in the upper part of the 
center of the cam hole29, and the lock plates 21 , 21 are 
thrust outside in the radial direction by the spring mem- 
bers 22, 22, and hence the lock pawls 31... of the lock 
45 plates 21,21 are engaged with the gear 33 of the fixed 
inner tooth ring 23, so as to be in locked state. 
[01 09] Therefore, the output shaft 1 0 is in locked state, 
and hand turning is prevented. 

[0110] Thus, when driving the output shaft 10 in the 
so locked state, the motor is driven in the locked state and 
the motor shaft is rotated in the specified driving direc- 
tion, so that the locked state is cleared automatically. 
[01 1 1 ] This automatic clearing action of the clocked 
state is same as in the second embodiment, and 
55 detailed description is omitted, but the unlocked state is 
as shown in Fig. 25. 

[01 1 2] That is, the rotation of the motor shaft is deliv- 
ered from the carrier 15, but since there is a play angle 
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0 between the linkage fitting portions 27 and 26 of the 
carrier 15 and the output shaft 10, while the carrier 15 
rotates for the portion of the play angle 9, the inclined 
inner walls of the cam holes 29, 29 of the carrier 15 
transfer the pins 30, 30 of the lock plates 21 , 21 to the 5 
unlocked position side inside in the radial direction. By 
the action of the cam holes 29, 29, the lock plates 21,21 
are moved to the core side unlocking position by over- 
coming the spring members 22, 22, and the lock pawl 
31 is dislocated from the gear 33 of the fixed inner tooth 10 
ring 23, and the rotation of the output shaft 10 is permit- 
ted so as to be cleared from the locked state. 
[01 1 3] When the rotation of the output shaft 1 0 is con- 
tinued, the pins 30. 30 are defined in the unlocking posi- 
tion by the cam holes 29. 29, and the unlocked state of is 
the lock plates 21, 21 is maintained, and the output 
shaft 10 is rotated by the driving force of the carrier 15. 
[0114] Incidentally, since the coned disc spring 66 is 
not compressed by the reaction of the work, the brake 
disc 62 has not brake action. It is hence possible to work 20 
by the tool. 

[0115] To set in the locked state in Fig. 24 from the 
unlocked state in Fig. 25. driving of the motor shaft is 
stopped. This automatic locking action is same as in the 
second embodiment, and detailed description is omit- 25 
ted. 

[0116] This lock operation mechanism 25 is capable 
of locking manually regardless of the above action of 
automatic locking. 

[01 1 7] For example, when the lock of the lock device 30 
20 does not act on the output shaft 10, as indicated by 
virtual line in Fig. 26, the pins 30, 30 of the lock plates 
21, 21 are stopped in the state being defined in the 
unlocking position on the inclined inner walls of the cam 
holes 29. 29 of the carrier 15, and also in the lock oper- 35 
ation mechanism 25 shown in Rg. 28, the pins 30, 30 of 
the lock plates 21, 21 are stopped at the defined posi- 
tion of unlocking indicated by virtual line. 
[0118] In Fig. 28, in this state, when the output shaft 
10 is turned in the direction of arrow Y (clockwise) by 40 
hand, this rotation causes also to rotate the planetary 
gears 35, 35 of the lock operation mechanism 25 in the 
direction of Y through the holding plates 24, 25. 
[0119] On the other hand, since the brake disc 62 is 
held between the C-ring 61 and the inner end of the 45 
support cylinder 64 by the thrusting force of the coned 
disc spring 66 to apply brake, the sun gear 34 is in fixed 
state. 

[01 20] Therefore, as mentioned above, when the plan- 
etary gears 35, 35 rotate in the direction of Y, they rotate so 
on the sun gear 34, so that the internal gear 36 is accel- 
erated by the revolution of the planetary gears 35, 35, 
thereby rotating in the direction of Y. 
[0121] Thus, when the internal gear 36 rotates in the 
direction of Y with a rotational difference as being accel- ss 
erated, the rotation is faster than the revolution of the 
planetary gears 35, 35 (same as rotation of the holding 
plates 24, 24) by the portion of the rotational difference. 



and this rotation is faster than the pins 30, 30 of the lock 
plates 21, 21 rotating in cooperation with the rotation of 
the holding plates 24. 24, so that the internal gear 36 
rotates in the direction of Y 

[0122] As a result, the pins 30, 30 are dislocated from 
the defining position of the cam holes 38, 38 of the inter- 
nal gears 36, and the pins 30, 30 can be moved to the 
central position of the cam holes 38, 38. 
[01 23] Moreover, since the internal gear 36 is coupled 
with the carrier 15 through the coupling pins 15a, 15a 
(see Fig. 26), this carrier 15 also rotates in the direction 
of Y by the same amount as the internal gear 36, and 
the pins 30, 30 of the lock plates 21 , 21 are dislocated 
from the defining positions of the cam holes 29, 29 of 
the carrier 15. so that the pins 30, 30 can be moved to 
the central position. 

[0124] In this way, when the pins 30, 30 of the lock 
plates 21,21 are moved to the middle from the defining 
positions of unlocking of the cam holes 29, 29 of the car- 
rier 15, by the elastic force of the spring members 22, 
22, the lock plates 21 , 21 can move to the lock position 
outward in the radial direction, and the lock pawls 31 are 
engaged with the gear 33 of the fixed inner tooth ring 23 
defined of rotation, thereby achieving the locked state. 
[01 25] In actual operation, if the rotating direction Y of 
the output shaft 1 0 is unknown for the operator, by rotat- 
ing the output shaft 10 in normal or reverse direction, it 
is locked in either rotating side (the rotating direction of 
the lighter torque), so that there is no confusion in oper- 
ation. 

[0126] In the third embodiment, meanwhile, the torque 
limiter shown in Fig, 8 in the first embodiment is not pro- 
vided, but it may be also provided herein. 

Claims 

1 . A lock device of an output shaft, 

wherein the output shaft is formed by connec- 
tion of a driving shaft and a driven shaft, char- 
acterised in that:- 

a play angle for not transmitting power for a 
specified angle in mutual rotating directions is 
formed in the connection area for connecting 
the driving shaft and driven shaft, 
a locking mechanism for locking by moving a 
lock member arrested on the driven shaft and 
held movably inward and outward in the radial 
direction is provided at the driven shaft side, 
and 

an unlocking mechanism for unlocking by mov- 
ing the lock member of the locking mechanism 
in an unlocking direction within the rotating 
amount of the play angle is provided on the 
driving shaft. 

2. A lock device of an output shaft of claim 1 , wherein 
lock pawls are formed in the lock member, stopping 
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pawls for engaging and disengaging with the lock 
pawls are formed in a fixed member, and the lock- 
ing mechanism is formed by engagement of the 
lock pawls and stopping pawls. 

3. A lock device of an output shaft of claim 1 or 2, 
wherein pins are formed on one of the lock member 
and driving shaft side member and cam surfaces 
are formed on the other, the cam surfaces being 
formed such that, by rotation of the initial phase of 
rotation of the driving shaft in the play angle of the 
connection area, the cam surfaces abut against the 
pins to move the lock member to the unlocking posi- 
tion, and the unlocking mechanism is formed by 
operation of the pins and the cam surfaces. 

4. A lock device of an output shaft of claim 1 , 2 or 3, 
wherein the driven shaft is provided with a lock 
operation mechanism for releasing the unlocking 
operation of the unlocking mechanism of the driving 
shaft by normal or reverse rotation, and manipulat- 
ing the lock member to the lock position. 

5. A lock of an output shaft of claim 4, wherein the lock 
operation mechanism releases the unlocking 
mechanism by differential operation of relative rota- 
tion of play angle of both shafts and manipulating 
the lock member to the lock position by interposing 
a differential mechanism between the driven shaft 
and driving shaft. 

6. A lock device of an output shaft of claim 4 or 5, 
wherein the lock operation mechanism is com- 
posed of a planetary gear differential mechanism 
having an internal gear, planetary gear, and a car- 
rier supporting sun gear and planetary gear, the 
carrier is coupled to the driven shaft, and the sun 
gear is coupled to the driving shaft, and the unlock- 
ing mechanism is released by the differential action 
of the internal gear and sun gear when the driven 
shaft is rotated, and the lock member is manipu- 
lated to the lock position. 

7. A lock device of an output shaft of claim 4 or 5, 
wherein the lock operation mechanism is com- 
posed of a planetary gear differential mechanism 
having an internal gear, planetary gear, and a car- 
rier supporting sun gear and planetary gear, the 
carrier is coupled to the driven shaft, and the sun 
gear is coupled to a brake member fixed when stop- 
ping the output shaft, the internal gear is coupled to 
the unlocking mechanism, the unlocking mecha- 
nism is released by the differential action of the 
move of the internal gear and the revolution of the 
planetary gear when the driven shaft is rotated, and 
the lock member is manipulated to the lock position. 

8. A lock device of an output shaft of any preceding 
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claim, wherein the lock member is formed in a plu- 
rality in the circumferential direction of the driven 
shaft to form the locking mechanism. 

5 9. A lock device of an output shaft of any one of claims 
2 and 3 to 8 when dependent on claim 2, wherein 
the fixed member is formed in a ring form, and is 
rotatably held in the fixing part, and the fixing mem- 
ber is pressed and fixed with a specified load to 

10 form a torque limiter. 

1 0. A lock device of an output shaft of any one of claims 
2 and 3 to 8 when dependent on claim 2, wherein 
the fixed member is formed in a ring form, and is 
is rotatably held in the fixing part, and the fixing mem- 
ber is pressed and fixed with a specified load to 
form a brake. 
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FIG. 3 
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